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The following documents describes in detail the investigation done to date for a 20MHz version of the 
MBII PSB. It includes all the information used for analysis as well as the changes proposed to arrive at a 
20MHz solution. 

To complete the investigation and development of a 2OMH2 specification, the following remains to be 
done: 

1. Read and fully comprehend the contents of this document 

2. Finalize 20MHz MPC timing numbers. This will be done by Intel. 

3. Design and prototype the new backplane recommended in this doctmient. 

4. Design and prototype the 20MHz CSM module recommended in this document. 

5. Build 20 MBII test boards using 2OMH2 MPCs and using new transceivers. 

6. Put together a validation system from the components described above. 

Use this system to validate some the bus loss timing parameters proposed in this 
document. Use the results of the validation to trade off various parameters such as 
bus loss, MPC liming, termination values, etc. 

Use the system for full functional testing (maybe under environmental extremes). 

7. Fully document the results of the above validation in a form acceptable and usable as a new 
20MHz PSB Specification. 
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INTRODUCTION 

The goal of this document is to record the work done to date in arriving at a proposed 20MHz solution for 
the MBII Parallel System Bus. Several key efforts have supported the belief that such a solution is 
viable. These are: 

Characterization of Intel's MFC to look at PSB Timing parameters 

A paper study of the timing paths and the constituent elements (MPC. tranceivers, backplane, 
etc.) 

A simplified backplane lab experiment with new termination values for certain signal groups. 

This document also outlines the work that I believe needs to be done befcve we can call this 20MHz 
solution -in-ihe-bag". 

The **20MHz Solution" as discussed in this document actually refers to two targeted solutions: a 10-slot 
system running at 20MHz and a 20-slot system nmning at 16MHz. 

PSB TIMING PATHS & EQUATIONS 

The different timing paths that determine the maximum PSB frequency are shown in Hgure 1 and the 
associated timing equations shown in Table 1. Note that the clock-to-data and clock*skew parameters are 
referenced at the MPC instead of where the board interfaces to the PSB backplane as with the IEEE 1296 
speciflcation. This more easily serves the purpose of this analysis. For a strict backplane specification, 
these parameters can be referenced back to the board-backplane interface at a later time. 

The timing equations in Table I are reasonably straightforward. However, notice that there is no timing 
requirement for the low*to-tristate transition for B AD13-BAD0 and BPAR3-BPAR0. This is valid for the 
two possible situations. Firstly, in the very next cycle following the instate condition, the next bus agent 
may immediately drive the BAD and BPAR signals. In this case the signals will arrive at a valid logic 
level within the setup time of the next clock. Secondly, if another agent does not drive these signals in 
the next cycle, then the signals will simply float high (but probably not within the next setup time). This 
situation is acceptable since the bus state machines do not expect these signals to hold valid data during 
those cycles. 

MPC NUMBERS 

Table 2 shows a summary of the test data from the characterization of Intel's MPC. Table 3 is a 
strawman speciflcation for a 20MHz MPC based on the results of the characterization. Note that the 
liming parameters are specifled slightly differently than the old MPC spec. For example, the Ted 
parameter is separated into two: one for the high-to-low transition and one for the low-to-high. In 
addition, the setup times and the arbitration logic loop delay parameters are specified by design in the 
strawman. 

TRANSCEIVERS 

After looking at several transceiver options, the Signetics ABT BiCMOS *24S was chosen. It has low 
propagation delay times and low output capacitance (7pF). The spec is shown in Appendix A. At the 
time of wridng, similar devices are being introduced or developed by TI and National. Also considered 
were the new National FASTr family of logic devices and the TI BCT25645 25-ohm transceiver. While 
the FASTr family had smaller prop delays than the ABT family, it was unsuitable because of high output 
capacitance (ISpO- The BCT2S64S was not chosen because of its incompatible pinout and the "Wired* 
Or" glitch problem. 

Of some concern with the transceivers is the simultaneous switching output (SSO) effecL This occurs 
when all outputs of a particular device transition in the same direction (HL or LH) at the same time. This 
degrades the Tpd's of the device. Interestingly enough, this effect was not documented with earlier logic 
families (the Tpd flgures were only for a single output switching). The derating curve shown in the ABT 



specification is for all packages - including the DIP package. On contacting Signetics, characterization 
data was obtained for an ABT244 that shows the difference in this SSO degradation between an SOIC 
and a DIP package (Appendix B). Note that the SSO effect for the SOIC part is less. This issue should 
be further investigated. 

BACKPLANE CHARACTERIZATION 

Investigation Methodology 

The IEEE 1296 backplane specifications were derived from extensive analysis and measurements and 
have been proven reliable over years of use. With this new 20MHz version of the MBII PSB, three 
methods can be used to specify backplane timing parameter values. The first is a paper analysis using 
theoretical equations for backplane behavior to derive backplane timing numbers. The second is Spice 
simulation of the backplane environment Lastly, a full lab measurement can be done. 

The approach taken in this document is to combine a paper analysis with a lab measurement fcff 
validation. Since the hardware needed to do the lab measurements is relatively easily available, I do not 
feel that the Spice simulation is worth the effort. The paper analysis is detailed later in this document 
While a simplified lab experiment was done to validate some of the analysis, a more thorough and 
detailed lab measurement remains to be done. 

Parameters of Interest 

According to Table 1, there are IS separately defined bus loss parameters for the six different timing 
paths: 

Timing PararnWn Backplane t ranceivers 

TbusHLl , TbusHL2, TbusZLl ABT245 

TbusHL2, TbusLH2, TbusZL2, TbusT.7.2 ABT245 

(TbusHL3.TbusLH3 F245) 

TbusZL4, TbusLZ4 Direct from MPC 

TbusHLS, TbusLHS ABT245 

TbusZL6, TbusLZ6. Direct from MPC 

The timing parameters denoted with HL refer to the case where a signal is driven from an high level to a 
low level. LH refers to the opposite. ZL refers to the case where a signal is driven from tri-sute to a low 
level and LZ refers to a signal being instated by a tranceiver and being pulled high by the backplane 
terminations. 

The IS parameters can be further classified by the type of backplane tranceiver in order to ease the 
analysis: 

Timing Parameters Backplane tranceiver 

TbusHL. TbusLH, TbusZL. TbusLZ ABT245 
TbusZL. TbusLZ Direct from MPC 

FcM- the most part, the old PSB spec treated the high-to-low and low-u>-high transitions as a single timing 
equation. For this analysis, the two are separated as shown in Table 1. This allows the high-to-low 
timing equation to take advantage of the fact that the high-to-low transidons on the backplane (TbusHL 
and TbusZL) only require one bus delay. 

Transmission Line Paper Analysis 

Before numbers can be assigned to the backplane timing parameters outlined above, it is necessary to 
derive several key backplane characteristics. This analysis is shown in Table 4. The important results 
from Table 4 are the effective impedance and the different bus delays. 

The parameter TbusLZ described in the previous section is of particular interest The IEEE1296 spec 
allowed three bus delays from when the driver began to turn off to when the signal returned to a high 



logic level. This amounted to 34ns. To achieve 20MHz operation, this parameter has to be reduced to 
two bus delays. This requires the use of new termination values that increase the amount of the low level 
output current (LOL) and is discussed in the following section. Note that this requirement does not apply 
to the BAD and BPAR signals for reasons described above. 

With the IEEE1296, TbusHL and TbusZL were specified as taking a one way delay while TbusLH was 
specified as a round trip delay. These are assumed to be the same for this 20MHz spec. 

To simplify the timing analysis, the results from Table 4 are aggregated for either type of transceiver 
(ABT24S or MPC-direct). Taking all the above into consideradon, the following numbers are assigned to 
the various backplane timing parameters: 

20 Slots: One Way Delay TbusHL, TbusZL 15ns 

Round Trip Delay TbusLH, TbusLZ 2Sns 

10 Sloes: One Way Delay TbusHL, TbusZL 10ns 

Round Trip Delay TbusLH, TbusLZ ISns 

In summarizing this section, realize that the timing numbers derived are based on simplified backplane 
equations that may not take into account various second order backplane effects. Therefore, they should 
be used with caution. To be more accurate, a real backplane measurement should be done; the results of 
a simplifled lab measurement is described later in this document. 

New Termination Requirements 

As mentioned above, new terminations are required for the SCx, BR£Q, RSTNC, BUSERR and ARBx 
signals so that TbusLZ only uses a round trip backplane delay. The proposed new termination values are 
130 ohms over 220 ohms. This increased the amount of output current that the bus driver has to sink 
GOL) and increases the incident current step which occurs when the driver turns off. This leads to a 
bigger voltage step after uim-off and a valid high voltage level (VOH) is achieved after the voltage step 
has propagated to the other end of the backplane and back. 

To aid in the analysis, a Bergeron diagram is employed (Appendix Q. From this, equations are derived 
that predict the voltage level after the round trip delay (V2). These equations are used in Table S to also 
calculate the amount of current that the driver has to sink. The total output current (lOL) is the sum of 
that sourced by both terminations and the total of all other tristated bus drivers (Itl +Iozl). 

From Table 5, the second voltage step (V2) is calculated to be 2.41 V and 228V for the ABT transceivers 
and the MPC-drivcrs respectively. The MPC-driver's second voltage step is lower mainly due to the 
larger output capacitance and lower effective backplane impedance. 

The maximum output current calculated from Table S is close to the maximum limit of 64mA for the 
ABT transceivers. Different termination values should be considered if it is felt that there is insufficient 
margin. The trade -off will be between reducing the output current and reducing the second voltage step. 
This decision should be made after lab measurements that more accurately determine the second voltage 
step value. 

The maximum output current also exceeds the old \fPC spec of 60mA. However, the characterization 
results indicate that this spec may be increased to 70mA (extrapolated from the characterization data in 
Table 3 which shows lOL of 80mA at 0.61V). 



Preliminary Measurements 

A simplified lab experiment was done to get an early verification of the results of the paper analyses 
above. This experiment was simple in that passive capacitors were used for the backplane load instead of 
real transceivers; however, the actual bus transceivers were used to drive the backplane. The experiment 



was done with a 20-sloc backplane at room temperature and 4.75 supply voltage. The system was only 
operated lo be able to get signal scope measurements. No exhaustive functional backplane tests were 
done. 

The experiment results include the National FASTr version of the 745 transceiver that was also being 
evaluated at the time. 

The experiment concentrated on the backplane operations which were different from the IEEE1296 spec 
namely, the termination change and round trip (^>eration of MPC-direct signals and the SCx signals. 

The experiment and its results are included in Appendix D. The results of the experiment are 
summarized as follows: 



ABT245 18ns 2.6V 9ns 

FR245 22ns 2JV 12ns 

MPC-dircci 22ns 22V lOns 



Note that the results are better than that derived in the preceding paper analyses. However* due to the 
simplified nature of the experiment, it should be recognized that there is still room for error. A more 
thorough lab measurement/backplane characterization is required. 

Finally, note that on the high-to-low transition (TbusZL or TbusHL) of all signals* there is significant 
positive reflecdon up to IV in magnitude. If this is found to persist when a more thorough experiment is 
done, then diode clamps at the signal terminations shoukl be considered to minimize this reflection. 

CLOCK SKEW 

The clock skew discussed in this document refers to the skew between the rising clock edges at the clock 
input to every MFC in the system. As such, it includes mainly two components of skew: the backplane 
skew and the skew due to different prop delays of the local bufferAinverter (usually a AS 1004). The 
IEEE1296 allowd for 5ns of backplane skew and achieved this using a bussed clock driven from the 
center of a 20-sIot backplane. The local buffer was allocated 4.Sns of skew. However, Uns of this was 
due to possible input level shift which was exarcebaied by the bussed clock signal and its slower edge 
rates. 

In order to achieve 20MHz operation it will be seen later that a total clock skew of about 4ns is required. 
The solution proposed here is to implement a radially-distributed clock system using a clock-driver 
resident on the backplane itself. Tbis should decrease the backplane skew to about Ins. 

Proposed CSM-002 Solution 

Such a solution is illustrated in Figure 2 for MBIT boards supplying CSM functionality via a CSM-002 
module. Appendix £ includes the data sheet for one possible clock driver device with 700ps output-to- 
output skew. To arrive at the desired Ins, only 300ps arc left for trace-to-trace skew. With careful layout 
and trace length matching, this should be possible. Of course, this should be verified by actual 
characterization/measurement For the solution proposed, each clock driver output drives at most two 
board inputs. This should yield steeper clock edges at the local bufTer input compared to the bussed 
clock solution and eliminate the level shifting phenomena and reduce the local buffer skew to 3ns. 

NEW TIMING NUMBERS 

Tables 6A and 6B detail the timing equations using the timing numbers derived above for the various 
delay elements. These two tables match exactly with Table 1 and done for both a 20-slot and a 10-sIot 
backplane. Based on this preliminary analysis, the results show thai a 20-sIot/16MHz and a 10- 
slot/20MHz solution are within range. 



COMPATIBILITY IMPLICATIONS 

The key philosophy in the decisions (or this 20MHz solution were to maintain as much as possible the 
existing hardware investments made by MMG members. However, nothing is free and the following 
itemizes the new hardware investments needed: 



CSM Compatibility Issues 

If a fixed fiequency CSM solution is employed, then old lOMHz boards will obviously not work in a 
16MHz or 20MHz system (however, new boards wiU function in an old lOMHz backplane). A mm 
elaborate CSM solution would be to allow firequency selection at power-on. The CSM could be 
configured to lOMHz if lOMHz-boards are present in the backplane, i.e. the new backplane/CSM would 
easily support both old and new boards. 

At the time of writing, Signetics is not planning to offer the *242 Quad Bus transceiver as part of its ABT 
family. This device is currently used as the TIMOUT signal bus transceiver on existing MBII boards that 
suppon the CSM-002 module. Unless Signetics or some other vendor adds the *242 to their ABT family, 
old CSM-002 capable boards cannot be easily upgraded to the 20MHz spec. New boards being designed 
to support the CSM-002 should use the ABT245 in place of the "242. Non-CSM-002 capable boards 
typically use a AS 1004 to buffer the TIMOUT signal and are not affected by the lack of a ABT242. 

DIP vs. SOIC 

As mentioned in the uansceiver section above, the simultaneous switching output (SSO) degradation is 
worse for DIP packages compared to SOIC packages. Further investigaticm should be done in order to 
determine if this 20MHz solution will function with DIP transceiver packages. The worse outcome of the 
results would be that only SOIC packages are allowable for the bus transceivers. 

REMAINING WORK 

Before the 20MHz PSB specification can be completed, the following still remains to be done: 



Design and prototype of a new backplane to support a radially distributed clock including the . 
new termination requirements. 

Design and prototype of a 20MHz CSM module or board. 

A complete backplane lab experiment with new transceivers for full characterization and 
validation of the bus loss timing parameters and signal quality. Ideally, should be done for both 
10-slot and a 20-slot backplane. 

A system validation effort where a fully populated system is functionally tested (maybe under 
environmental extremes). 

Resolving miscellaneous issues such as ABT242 availability for CSM-002 suppcvt. 
Simultaneous Switching Output effect of ABT24S tranceivers, etc. 



1. 
2. 
3. 
4. 



20MHz MFC to replace old MPC 
New Backplane and terminations 
New 20MHz CSM solution 
New transceiver 
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Preliminary Spectfications for 2OMH2 MPC. 5V+/- 5%. TA-0 to 70 degrees C. 
TaufSc Ma 

(refer to current Intel Data sheet for a more detailed description of Timing Parameters, 
all unspecified timing parameters are T6D) 
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TABLE 3 



TIMEOUT, LACHn. RESET 2 T29 

COM. ERR 3 T30 

BREQ. BUSERR, RSTNC 0 T31 

ARB0-ARB5 0 T32 

TH HokJ Time from Clock (same as 1 0MHz spec) 

BREQ. BUSERR. RSTNC 6.5 

ARB0-ARB5 6.5 

BAD0-BAD31 , BPAR0-BPAR3, 5 

BSC0-BSC9, 4 

SCDIRO, SCDIR1 4 

ADDIR 5 

REFADR 4 

SEL 4 

TLOGIC Art)ilration logicloop delay 20 T33 

IOL1 Open Collector Output Low 70mA VOL « 0.55V 

Current 
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Table 4 



TRANSMISSION UNE ANALYSIS 

Tauftk Ma. Intel Corporation, April 5, 1991 



TRACE (STUB) CHARS: 
Inipedance (ohnns) 
Trace Inductance (nH) 
Package Indue. 
Connector Indue. 
TOTAL INDUCTANCE 



Prop delay (ns/ft) 
80 Trace Length (in) 
29, 1 7 Trace Cap. (pF) 
10.00 
15.00 
54.17 



1.75 (microstrip) 
2.5 (same as tEEEl296) 
4.56 



BACKPLANE: ABT245 MPC NOTES 

Intrinsic Innpedance ZO(ohms) 72.50 72.50 (IEEE1296 specs 65-80 ohms) 

Intrinsic Prop Delay TO(nsm) 2.20 2.20 (stripflne) 

Signal Inductance L$ig(nH) 54.17 54.17 



Capacitance(pF) 

Trace 4.56 4.56 

Connector 2.00 2.00 

Device 7.00 13.00 

TOTAL Cd(pF/slot) 13.56 19.56 

Maximum spec*d Cd(pF/sIot) 15.00 20.00 (IEEE1296 specs 20pF max) 
BACKPLANE CHARACTERISTICS 

Effective Impedance Zeff(ohms) 24.99 21.97 

Prop Delay/slot Tl>p(ns/siot) 0.43 0.48 

Rise/Fall Time Tr/f (ns) 4.98 5.67 

TIMING ANALYSIS 
20 SLOTS: 

Round trip delay Tbus (ns) 22.00 25.03 

One Way Delay Tbus (ns) 13.49 15.35 

10 SLOTS: 

Round trip delay Tbus (ns) 1 3.49 1 5.35 

One Way Delay Tbus (ns) 9.24 10.51 



Effect of distributed capacitance on backplane impedance: 
Zeff « ZO 



sqrt(1 + Cd • ZO / TO) 



Effect of distributed capacitance on backplane propagation delay: 
Tbp -T0*sqrt(1 +Cd*ZO/TO) 

Effect of signal Inductance on rise/fail time (bascally LR time constant): 
Tr/T - 2.3* Lsig/ Zeff 

Round trip signal timtr)g: 
Tbus « 2 ' Nslots • Tbp ♦ Tr/f 

Bus loss for high-to-iow transition on BAD lines (single bus delay): 
Tbus ■ Nslots • Tbp + Tr4 

Note: Con-ection factors for Cd (pF/slot) and TO (ns^) must be used. 



Table S 



OPEM ORAIM/COCLECTOR SWITCHIMC VOLTAGE LEVELS 



Type of transceiver 




IEEE1296 


ABT245 


MPC-direct 


Stfiply voltage 


VCC(V> 


5.00 


5.00 


5.00 


PuU-up resfstance 


RU(ohms) 


220.00 


130.00 


130.00 


Putl-down resistance 


RO(ohms) 


330.00 


220.00 


220.00 


Termination Voltage 


VT (V) 


3.00 


3.14 


3.14 


Effect iveTerminat ion Res. 


RT (ohms) 


132.00 


81.71 


81.71 


Effective Inpedance 


ZO (ohms) 


22.00 


25.00 


22.00 




VOL 


0.55 


0.55 


0.55 




to 


-1.a6C-02 


-3.17E-02 


-3.17E-02 




11 


1.33E-02 


1 .69E*02 


1,&3E-02 


First Voltage Step 


VI 


1.25 


1.76 


1.65 




t <9 

12 




. ft OAc . nx 
~ 0 . yoc * 


"1 .W3C*QZ 


Second Voltage Step 


V2 


1.75 


2.41 


2.28 




13 


6.76E-03 


4.76E-03 


6.06E-03 


Third Voltage Step 


V3 


2.11 


2.75 


2.65 


Effective output current 


lOL (mA) 


37.12 


63.46 


63.46 


Max Input Current 


liUIozUmA) 


1.00 


0.05 


0.10 


Niinber of slots 


M 


20.00 


20.00 


20.00 


Allowance for Ill's 


M*IIL (nVl) 


20.00 


1.00 


2.00 


Max Output current 


lOL (nA> 


57.12 


64.46 


65.46 



I) 
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TABLE 6A 

TIMING REQUIREMENTS FOR MAXIMUM CLOCK PERIOD (20 ftlots) 

CB(Skew« 4 

BA031-BADO, BPARO-BPARO 







MPC 


ABT245 


BUS LOSS 




ABT245 




MPC 


Clk skew 






FrsafMHz) 






Clk-to-deta 










Setup 








High to Low 


Total - 


15 


^ 4.6 * 


15 


♦ 


4.6 




12 


4 4 




55.2 


18.115942 


Low to High 


Total* 


12 


4- 4.6 4- 


25 


♦ 


4.6 


♦ 


12 


4^ 4 




62.2 


16.0771704 


Tristate to Low 


Total - 


0 


♦ 6.3 ^ 


15 




4.6 




12 


4 4 


- 


50.0 


19.6463654 


BSC9-BSC0 






























MPC 


ABT245 


BUS LOSS 




ABT24S 




MPC 


Clk skew 








High to Low 


Total - 


15 


4- 4.6 ^ 


15 




4.6 




12 


* 4 




55^ 


18.115942 


Low to High 


Total- 


12 


4- 4.6 *»- 


25 




4.6 




12 


4- 4 


- 


62.2 


16.0771704 


Tristate to Low 


Total- 


g 


•f 6.3 -f 


15 




4.6 


♦ 


12 


4- 4 




50.9 


19.6463654 


Low 10 Tristata 


Total. 


10 


4^ 6^ 


25 




4.6 




12 


4- 4 




61.0 


16.1550889 


T1MOUT 






























MPC 


ABT245 


BUS LOSS 




ABT245 




MPC 


Ok Skew 








High to Low 


Total. 


12 


* 4.6 -f 


15 




4,6 


♦ 


12 


4 4 




52^ 


19.1570881 


Low to High 


Tot^. 


11 


^ 4.6 


25 




4.6 


♦ 


12 


4 4 




61.2 


16.3398693 


BREO, RSTNC. BUSERR 




























MPC 




BUS LOSS 








MPC 


Clk skew 








Tristate to Low 


Total - 


14 




15 


♦ 






15 


4 4 


• 


48 


20.8333333 


Low to Tristate 


Total - 


12 




25 








15 


4 4 




56 


17.8571429 


LACHn 






























MPC 


ABT245 


BUS LOSS 




AS1004 




MPC 


Clk Skew 








High to Low 


Total. 


15 


♦ 4.6 ^ 


15 


♦ 


4 




12 


4 




54.6 


18.3150183 


Low to High 


Total- 


12 


* 4.6 


25 


♦ 


4 




12 


4 4 




61.6 


16.2337662 


ARBITRATION SEQUENCE (over 3-clock eycles) 
























MPC 


MPC 


BUS LOSS 


BUS LOSS 


MPC 


Clk Skew 












Clk-to-d«ta Logic loop 










Setup 












Total - 


13 


♦ 60 ^ 


30 




50 




20 


4 4 




178 


16.8539326 



14 

TIMING REQUIREMENTS FOR INPUT HOLD TIME 
BAO31-BAO0. BPAR3-BPAR0 

MPC ABT245 ABT245 Clk skew 
Output Hold 

5 4-1+ 1-4-3 
3 



MPC ABT245 ABT245 akekew 
Output Hold 

4 ^ 1 ^ 1 4-2 

2 



MPC Clk skew 

Output Hold 

6.5 - 4 - 2.5 
0 



MPC Clk skew 
Output Hold 

6.5 4 - 2.5 

0 



Output Hold Avanat)le - 
Input How Requirement • 

BSC9-BSC0 



Output Hold Available - 
Input HoW Requirement - 

BREQ. RSTNC. BUSERR 



Output Hold Available - 
Input Hold Requirement - 

ARB5-ARB0 



Output Hold Available - 
Input Hold Requirement - 
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TABLE 6B 



T1MNG REQUIREMENTS FOR MAXIMUM CLOCK PERIOD (10 slots) 

BAO31-BAD0. BPAR3-BPAR0 

MPC AeT24$ BUS LOSS ABrT24S MPC 

an-to-dsts Sstup 



ak 



Hign to LOW 


lOBI * 


is 

lO 


♦ *.o ♦ 


lO ♦ 


4.6 ♦ 


12 


<f 4 




50.2 


Low to High 


Total. 


12 


4 4.6 4 


15 4 


4.6 4 


12 


> 4 




52.2 


Tristate to Low 


Total - 


9 


4 6.3 4 


10 ^ 


4.6 ♦ 


12 


4. 4 




45.9 


6SC9.BSC0 
























MrC 


AdT245 


BUS LOSS 


ABT245 


MPC 


Cikskew 






High to Low 


Total. 


15 


4 4.6 4- 


10 4 


4.6 ♦ 


12 


♦ 4 




50.2 


Low to High 


Total - 


12 


4 4.6 4 


15 4 


4.6 4^ 


12 


4. 4 


• 


52.2 


Tristate to Low 


Total. 


0 


4 6.3 4 


10 ♦ 


4.6 * 


12 


4. 4 




45.9 


Low to Tristata 


Tot^. 


10 


* 6.3 4 


15 4- 


4.6 4 


12 


4^ 4 


- 


51.9 


TIMOUT 
























MPC 


ABT242 


BUS LOSS 


ABT242 


MPC 


akSkew 






High to Low 


Total. 


12 


♦ 4.6 4 


10 


4.6 4 


12 


♦ 4 




47.2 


Low to High 


Total. 


11 


4 4.6 4 


15 * 


4.6 4 


12 


4- 4 


- 


51.2 


BREQ, RSTNC, BUSERR 






















MPC 




BUS LOSS 




MPC 


akskew 






Tristate to Low 


Total. 


14 


♦ 


10 ♦ 




15 


♦ 4 




43 


Low to Tristata 


Total. 


12 




15 4 




15 


4 




46 


LACHn 
























MPC 


ABT245 


BUS LOSS 


AS1004 


MPC 


ak Skew 






High to Low 


Total - 


15 


4 4.6 


^0 4 


4 4 


12 


♦ 4 




49.6 


Low to High 


Total. 


12 


f 4.6 4 


15 + 


4 4^ 


12 


♦ 4 




51.6 


ARBfTRATION SEQUENCE (over 3-clock cycles) 


















MPC 


MPC 


BUS LOSS BUS LOSS 


MPC 


akSkew 










Clk-to-data Logic loop 






Setup 










Total- 


13 


♦ 60 4 


20 4 


30 4 


20 


^ 4 




148 



Freq(MHs) 



19.9203187 
19.1570681 
21.7864924 
19.2678227 



21.1864407 
19.53125 



23.255814 
21.7391304 



20.1612903 
19.379845 



148 20.2702703 



14 



TIMING REQUIREMENTS FOR INPUT HOLD TIME 
6AO31-BAD0, BPAR3-BPAR0 



Output Hold Available - 
Input Hold Requirement • 

BSC9*BSC0 



Output Hold Available - 
Input Hold Requirement. 

BREO. RSTNC. BUSERR 



Output Hold Available . 
Input HokJ Requirement • 

ARB5-ARB0 



Output Hold Available . 
Input Hold Requirement • 



MPC ABT245 ABT245 
Output Hold 

5 ♦ 1 ♦ 1 
3 



MPC ABT245 ABT245 
Output Hold 

4 4 A * 1 
2 



MPC Clk skew 
Output Hold 

6.5 • 4 - 2.5 
0 



MPC ak skew 

Output Hold 

6.5 • 4 - 2.5 
0 



Clk skew 

4-3 

ak skew 

4.2 



Pagel 



Notes: VOL = 0.55V VOH = 2.0V 

Scope probes were attached to the signals on the backplane at the desired slot Probes were 
sp6c*d at 10.8 pF input capacitance. 



to':" SLTBEA — SIGSCV1 LIEBLERJ — 5ICSCV1 



rur.JECT: APT245 DA TA FOR INTEL 
iTT; HACtIE UEAVE'^■ 
JERRY LIEBLER 



GHT THE FOLLOWING DATA FROM OREM ON THE ABT244 : 



1. r- O UTPUT,? . PARAMETER PACKAGE DELAY 

"'" " TPLH N . 



TPLH I> 2.3NS 

TRI M N. 3.;^N,7 <77^ 

TPLH D 2.5N!r <9X) 



TPHL N ? ■ 9N.? 

TPI-iL I) 2.6Nr 

TPHL N <66Z> 

T PHL _D TSIM.? 



r-- '^ii'rE NOTE THE "N' AND 'D' PARTS WERE FROM DIFFERENT WAFER LOTS THEREFORE 

1 C0HP--.r;j:S3iJ BETWEE N THEH I" NOT ^iECf ''^^'^•T'_X_ V/^'^ . THE 1 TO 3 OUTPUT 

.^y■ ■CHTN^, data;' HOWi-iveR, IS FROM THE SAME PART. 



Appall: IX c 



a/ 



«DI« 




1 




Cc 



r 



I 



t 



2^ 



(>/> 



'614.T 




/ 

A 




- 



01 

m 




Phfllpt Com 




DocuffMH No. 




CVN NO. 


05^1447 00S7 


Data otf luuo 


Augu«20. 1990 


Status 


Pioduci Soodf ieatibn 


AcKancxd BiCUOS Pfodueti 



74ABT245 

Octal transceiver with 
direction pin (3-State) 



FEATURES 

• Octal bidiraeiionol bus irtsrf aoo 

• 3-Stau buffsfi 

• Output capflbiar«^fnA/-32mA 

• Latch-up pio^action axosods SOOmA 
porJsd«cJC40JeStd17 

• ESO protsction noMds 2000 V por 
MIL STD B93C M«thod 301S.6 and 
200 V por Mactim Motfsl 

DESCRIPTION 
Jh0 74ABT245 high-psffomtanco 
BiCMOS davica oombtnas bw Aatie 
and dynamic powar dttsipction with hiQh 
spaad and high output dnva. 

Tha 74ABT245 davioa ts an octal trans- 
caivar faatunng noninyarting 3-Stata bus 
oompatMa outputs in both sand and 
fctf^ diractions. Tha control function 

(oonti/Hj9d) 



QUICK REFERENCE DATA 



SYHSOC 


PAfUMETEH 


OONDmONi 
T«i*«3rC:GMD«fl¥ 


TYPICAL 


UNTT 






C^.50pP:Vcc.5V 


2.9 


M J 








4 


pF i 








7 


PF : 




ToM supply amnt 


CXtputi Diiafalad: V^^ . S.5V 


500 


nA t 



CROERtNG INFORMATION 



PACKAGES 


TEMPERATURE RANGE 


ORDER CODE 


30-Pm PiBsac Dtp 1 




74W245N 


2aPin Ptae SOL j 


•4C*Cto««S«C 


74ABT2450 



PIN CONFIGURATION 





N arW 0 Paekagai 








i]vce 






It] oi 








*. G 




it] ■! 






u] "t 






u] 


Q 




u] ■« 


*• G 




!»] 


G 




in 






m] iT 




Top vlaw 





LOGIC SYMBOL 



LOGIC SYMBOL (lEEE/lEC) 




» 

S , 

7 ^ 

a ^ 

t ^ 





^ U 












^ ^ 11 
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Componsnci — Syi^an BiCMOS ProA«» 



Product So*ahc«ijon 



tal transceiver with direction pin (3-State) 



74ABT245 



*m«ntatJon mtnimttM •jn©fnal \im- 
•quifem»m». Th« d«ve» f««tur«i 
\rtput Enabto (OE) input tor •*»y 



cascading and a Oiioction (DIR) inpul 
for dirMon control. 



-ouuPNOED OPERATING CONOmONS 






uaoL 


PARAMETEM 


uw 

Mlfi 


1 la 

Uai 


UNTT 




DC wpptr 


4.5 


5 5 


V 


V, 


mput votag* 


0 


Vcc 


V 




High4»v»*rput«|»g» 


2.0 




V 


Vt. 


Input >tonaQt — — 




06 


V 


■ oi 


High tovQ* output ojnwrn ^ ^ 




•32 


mA 


'OL 


Lorn Wwl output oXT^t . 


0 


64 

1 5 


mA 

[ T. 1 


AVAv 


Input trantitwn o< *«" __- — 

OoefmBng tr9#-»ir tsmperamre rmnge ^ 


1 ^ 


! ^5 


1 -c 1 


SSCJI 


FE MAXIMUM RATINGS^ 


coNomoNS 


] 
1 




RATtNC 


i UNIT 1 


YUBOL 


PARAurrER i 

DC »upp*y voitag» ! 




1 


-0 510*7 0 


i ^ i 


>« 


DC ir«ui (»obe cufront I 


V: < 0 


1 




•18 


i mA ; 


V, 


DC inout volt*o«2 ! — ! 




1 2 to *7 0 


! V ! 




DC output diodi current | 


Vo<0 

output in on or High state 




-50 
0 5 to *5 5 


i I 
1 V i 


Vo 
'o 


DC output voltage^ 1 
DC output currvnt 1 


output n lorn state 




12B 


i i 


^-9 


Storage wmperalure r»ng« \ . . 




-65 to 150 





(OTIS: « w«i o«fy ar* Kjnci<)n«i c»^«DO« ol a»v<» M or 



JNCTION TABLE 



PIN DESCRIPTION 



INPUTS ; tNPiJTSOUTPUTS 
5t ; DIR A, B, " 



>. 1 ^ 
I I H 

H X 



A - d . Input* 
tflputs ! B - A 
2 2 



. PIN NUMBER 


SYMBOi. 


FUNCTX>^ 




; 1 


DIR 


Direction contro* ""put 




2. 3. 4. 5 
6.7.8.9 


•; *o- s 


{ Oau »nputi/outpuis (A s<Je» 




, 18. 17. 16. 15 
! 14. 13. 12. 11 




-t 

i Data jr\pua/outputx (B bde) 




19 




Ouput er\abt« 




10 




Grour>d(OV) 




20 




PotJOve luopJy voftage 





\i*gu«t 20, 1990 
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Phifot Com po nar m Sgn>ttCi &CMOS Producti 



Product So«aficafioo 



Octal transceiver with direction pin (3-State) 74ABT245 



DC ELECmiCAL CHARACTERISTICS 



SrUBOL 


PARAHrrER 


TESTCONDmONS 


UUITS 






«-*0*C 
to «45*C 


UNTT 

i 


MIn 


Typ 




HIn 


Max 


v« 


Input damp volag* 


Vcc-*5V. U- -18mA 






•1 2 




-12 


V i 




High-ltfwl ootpul votog* 


Vcc • * SV; 1 £>« - -3^- V, • V,^ or Vim 


2.5 






25 




V ! 


Vcc * S > 04 * V, - or Vm 


30 






30 




Vcc • 4 5V; 1 OM - -32mA: V, . V^ or V„ 


2.0 


24 




20 




Vol 




Voc • 4 5V; !(x - MmA: V, - or V„ 




042 


OSS 




0 55 


V ! 


1. 


Input imK»o* currant 


Vcc - Vi - GNO or S.5V 




20.01 


tl-0 




11 0 


uA i 




3-SUtB oulDut High current 


Vex • 5 5V: Vo - 2 TV. V, - V^ or V», 




50 


50 




50 


uA ' 


U ♦ 'oil 


3-Sat» output Low ci*T»m 1 V(x • 5 5V: V© - 0 SV: V, . V,,, or V», 




-5 0 I -SO t 


-SO 1 - 


'0 


Short-orcurt output currant' j V^c • 5 5V: Vq • 2.5V 


-50 


-too 1 -180 i -50 


•180 1 rr.A 1 


•CCH 


dotcom supply currvni 


Vcc « 5 SV. Output* High: V, - GND or Vcc 




05 1 50 I 


50 ! ■ 


'CO. 


Vcc • 5 5V. Output* Lo* V, - GNO Of Vgc 

U., - - 




2* i 30 ! 
1 > 


30 1 fT^*. 




Vcc - S 5V: Outputs 3-Siata: 
V,. GNO or Vcc 




05 1 50 1 


1 

50 \ uJ^ 

1 1 


, 

Alec 


Addbonal suppfy current per 
rtput ptf>3 


^;tDus enabM. one »>pui at 3 4V. otfw 
inpu« at Vcc <*N0. Vcc - 5 5V 




OS hs ! 


i 

1 5 j mA ! 

! 


Outpus 3- State. or>e data input at 3 4V. 
offwr mputs at Vcc or GND: Vcc - 5 5V 




05 


50 i j 50 i : 

lit; 


1 Outputs 3-5ta». or>tt •nabt* input «i 3.4V. 
1 oih»f tnputt at Vcc Of GNO: Vq. - 5 5V 




05 


15 




1 ) 
1 5 1 rr\A : 



NOTES: 

1 . Not more tr\an one output shoUd be tested ai a ome. and t^e duratxm of t^e test should not eicaed one second 
Z This IS the incn»s» *n supply current tor eacA nput at 3 4V 



Ai>gust20. 1990 
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I BiCMOS ProtJucls 



Dctal transceiver with direction P»n (3-State) 



Product So»oic«&on 

74ABT245 




W.v^.n« 2. W.v.lo,n,. SSo-.n, 3-Su- Ou.pu. 
Entbl* •nd OI»«bl« Tim** 



TEST CIRCUIT AND WAVEFORMS 

1 r^^'" 



Te»t Of cutt For >Sl«l» 0«tpuU 



! TEST 1 


SWITCH 


^ i 


dotod j 






Alottvr 1 






Input Pur»« 0«nnlUon 



l^;..»r. AC CHARACTERISTICS toe v--. 
' M* AC CHARACTERISTICS to vmlu*. 



I INPUT PULSE REOUmi 


■UEHTS 




•ii 1 'f 


7*ABT 1 3.0V 1 IMMI 1 50OO. 


2.Sf<» . 2 Sn* 
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Au^utl 20. IMO 



PMip» C iM i mu tmtnt r >ign»» r i &CMOS Producti 



Product So«of)cation 



Octal transceiver with direction pin (3-State) 



74ABT245 



TT 



I ! 



TPtH vs. TBIPERATURE CTm) 

I : I I I : M I : : • : 



I I 



! : - i M : ! I I i i I i 



j M i : 



! i t I 



! ■ i 



-55 



2$ 



12S 



7ns 



in* 
4n« 
3n« 
2ns 
ins 
0ns 



TPHL vs. TBIPCRATUBE (T^ 
C^s SOpP. 1 Output S«vtlohing 



I ! 



. i I I i = M I I : , 



Mil 



•ss 



I : 



! i i I • M ' — ill- 



2S 



125 



T7ZH vs. TtllPCRATVmE (T^ 
Cvs SOpP. 4 Outputs SMttcfiing 



-S5 



25 



125 



8ns 
7ns 
6ns 
5ns 
4ns 
3ns 
2ns 
Ins 
0 ns 



'55 



TPMZ vs. TEMPERATURE (T^ 
Ct* SOpP, 4 ^itpuu Switching 



25 



125 



TPZL vs. TEMPERATURE fT^ 
Cv= SOpP, 4 OutpuU SwncMng 



i ! 1 M ! I I I I 1 ! 



-LX 

I ! 



Mil! 



I ■ I 



T |p »tJ¥ 



i I i I i i 



-55 



M f ! 



125 



TPLZvs. TEMPERATURE {T^ 
C^s SOpF, 4 OutpuU SwitcMng 




August 20. 1990 
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.- C>npo».ot»-&<n.»c» &CMOS P.° 

tal transceiver with direction pin (S-State) 



Product So#ahcation 



74ABT245 



TPU4 v.. LOAD CAPAOTAJ^ 
, Output SwrtoNT* 




100 



200 



ftn« 




■ Outptrt 



4 OJlput* 



TPML y«. LOAD CAPAOTA/*:;? 
1 Output S*iKrw*g. T,^ 25^ 




lOOpf 



ISOpF 



200pF 



mx TWL NUUBEB OF OUTPUTS SWTTCrtMG^ 

Va ,«S.OV.T^= SOpF 

ftns 




Ouipul 



4 Ouiputu . 



8 Output* 



Octal transceiver with direction pin (3-State) 74ABT245 



4V 



3V 



2V 



VOHV ft VOLP* v». LOAD CAPACTTANCE* 
Voc* SjOV. Vm» OV to 3V 



! ; j I h I i { 



M i ! I I 



i I i I h i i ! 



- a -c 

•MX 



II: 'I 



OV • 



l5pF 50pf lOOpf 



200pF 



VOHP ft VOtV* v«. LOAD CAPACTTANCt* 
Vcc» tOV. V,^ OV to 3V 



4V 



2V 




'Mi; 




ISpf SOpF lOOpF 



200pF 




SCTES 





Ma) 




BUFFER/GLOCK DRIVER 


IOT49FCT805/A 

inTAOFf*T&Ofi/A 

Iw 1 ** Vr w 1 OUO/ M 




■ lira Tecfaaolofft tec 









. .DRES 

Equivalent to FAST'- output drive over full temperature 

arid voltage supply extremes 

icx - 64mA (commercial) and 48mA (miStafy) 

CMOS power levels (ImW typ. static) 

TTL input and output level compatible 

CMOS output level compatible 

Two independent groups of buffers with 3-state control 

5:1 fanout (1 In • 5 out) per group 

True arxJ inverting options 

'Heartbeat' monitor output 

Guaranteed low skew 

Pinout designed for minimum skew and ground bounce 

Clock busing with 3-state control 

20 pin DIP. SOIC. CERPACK and LCC 

Meets or exceeds JEDEC Standard 18 spedficatJons 

Militaiy product compliant to MIL-STO-883. Class B 



DESCRIPTION 

The iOT49FCT805/A and IDT49FCT806/A are clock 
drivers buiS using advanced CEMOS™. a dual metal CMOS 
technology. The IOT49FCTB05A is a non-inverting ctock 
driver and the IDT49FCT806A is an inverting dock driver. 
Each dock driver consists of two banks of drivers. Each bank 
drives five output buffers from a standard TTL compatible 
CMOS input. 



JNCTIONAL BLOCK DIAGRAMS 



r49FCT805 



IOT49FCT806 




OAi-OAs 



OBiOBs 







INa 








INb j 
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^Uff EfVCLOCK DRIVER 



"^Configurations 

•49FCT805 



VCCA 

OAi 
OA2 
OA3 

GNDa 
OA4 
OAS 

GNOq 



1 
2 
3 
4 
5 
6 
7 

e 

9 
10 



19 
18 

P20-1 
020-1 16 
SO20-2 ,5 

14 
13 
12 
11 



& 

E20-1 



20p] VCC8 
OB1 
OB2 
OB3 
GNDb 

MON 
OEb 
INB 



DIP/SOIC/CERPACK 
TOP VIEW 
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UlUTARY AND COUUERCUL TEMPERATURE RANCES 



INDEX 



OA3 
GNDa 
OA4 
OAs 




GNDq T] 8 



gills 

sill! \UIS 

3 2 LJ 20 19 



L20-2 



9 10 11 12 13 



18[" OBa 
17[- OBa 
16[I QNOb 
15CI OB4 
14Cf OBS 



LCC 
TOP VIEW 
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IDT49FCT806 




DIP/SOIC/CERPACK 
TOP VIEW 



'""^v g IS II IS 



D7b 




GNOa 


::]5 


Wit 


::3 6 






GNDo 





2 L-I 20 19 

17[3 DB3 
GNDB 



L20-2 



9 10 11 12 13 

r-» r- I 1-^ r-i r— i 

J LJ i? !}-iU 

< < o a |Z 

e s 5 e li 

LCC 
TOP VIEW 



15[~ OB4 
14[f SBs 



I 
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PIN DESCRIPTION 



Pin Names 


DescrlDtion 


OEa, OEfl 
INa. INb 

OAn. OBn 


3-State Output Enable Inputs (Active LOW) 
Clock Inputs 
Clock Outputs 
Monitor Outout 



FUNCTION TABLE*^^ 







Outputs 


Inputs 


49FCT805 


49FC 


TB06 


OEA, OEb 


INa, INb 


OAn, OBn 


MON 


OAn, OSn 




L 


L 


L 


L 


H 


H 


L 
H 
H 


H 
L 
H 


H 
Z 

z 


H 
L 
H 


L 
Z 
Z 


L 
H 
L 

237«ei06 



NOTE: 

V H - HIGH. I - LOW. 2 . High Impedance 



.^^i.U 1 1: lyiAAlMUM HA I INU^i' 



symbol 


fUtfno 


Comma rcial 


WllUrv 


Untt 




Torminai Voltage 
with R— pact to 
OND 


-4L5to<f7.0 


-0^ to ♦7.0 


V 


Vterm(^ 


Torminal Voltago 
with Rospoct to 
OND 


-4LSto VOC 


-^.StoVta 


V 


Ta 


Oporating 
Tomooratura 


0tO4»70 


-55to^125 


•c 


T8IAS 


Tomparatura 
Undmr Bias 


-S5to-^12S 


-^to^13S 


•c 


TSTQ 


Storaga 


-5510^125 


^ to 4-150 


•c 


PT 


Powar Diuipatior 


0^ 


0.5 


W 


iOuT 


Uw iJiiipui 
Currant 




iZU 





NOTE: 

1. 
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Strasaat graatar tftan ttma fi»lid undar ABSOLUTE MAXIMUM 
RATINGS may catM parmanantdamaga to ttia davioa. T>iia is a strass 
rating onfy artd Kmtbnal oparatio n d thm davtoa at (hasa or any ottMr 
ootkI sona abova ttiosa inrficafad in tfta oparatiortsl sactiorw ot this 
spadfcabon m not impfiadL Exposua to absoluto majunun rating oondi- 
IkraiorajrtoftdadpafMsmayafltctrafiabilty. No tonninal voltaga may 
axoaad Vcc by '♦O^ unlass otf>snma noisd. 
Input and Vtoc tsmwiils. 
3. Output arid to torminsis. 



CAPACITANCE (Ta - ♦aS'C. f - l.OMHz) 



Symbol 


Paramatar<^> 


CondRlona 


Typ. 


Max. 


Unh 


Ca« 


Input 

Caoacrtanca 


vn .ov 


6 


10 


PF 




CatMdtanca 


VCjuT • uv 


8. 


.12 





1. This 



it maasurad at charactarization but not 
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DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Concfittons Apply Unless Othenvise Spectfied: 

ComnDerctaliTA « 0% to +70^; VCC - 5.0V ± 5%. Military: TA - -55*C to ♦125*0; VCC - 5.0V ± 10% 



Symbol 


Parameter 


Taat Cendltlensn) 


Min. 




Max. 


Unit 


Vm 


Input HIGH Laval 


Guarantaad Logic HIGH Laval 


2.0 






V 


Vl 


Input LOW L«^al 


Guaranlaad Logic LOW Laval 






0.8 


V 


1 M 


Input HIGH Currant 


Vcc- Max. 


Vi.Vtc 






5 


ixA 


1 L 


Input LOW Currant 


Vcc. Max. 


Vl-GNO 






-6 


JiA 


iOZH 


Off Stata (HIGHZ) 
Output Currant 


Vcc -Max. 


VO> vcc 






10 


HA 


km 


VO-GNO 






-10 


liA 


Vk 


Clamp Oioda Votaga 


Vcc - Min.. N. -18mA 




-0.7 


-1.2 


V 


los 


Short Circuit Currant 


Vcc.Max.t^. VO-GNO 


-«0 


-120 


-225 


mA 


VOH 


Output HIGH VoKaga 


Vcc - Min. 
VM.VHorVi. 


lOH. -12mA MIL 
IOH.-15mACOM1_ 


3.6 


4.3 




V 


lOH - -24mA MIL 
iOH--24mA COM1. 


2.4 


3.8 




V 


VOL 


Output LOW Vottaga 


Vcc -Min. 
VM-VMorVL 


kx - 4AnA MIL 
kX - e4fflA COM-L 




OJi 


0.55 


•V 


Vh 


Input Hysterasis for ail inputa 


Vcc-SV 




200 




mV 



NOTES: 2574 o 03 

1 . For oondrtiorts shmvn as Max. or Mn.. uaa approprista valua specified undar Electrical Charactsrisbcs for tfia applicable device type. 

2. Typical values are at Vcc • S.OV. ^25*0 ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit tost shouU not exceed one second. 
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Actios BUFFER/CtOCX DRIVER 



UUTARY AND COIIHERCUL TEUPERATURE RANGES 



WER SUPPLY CHARACTERISTICS 





PmraiMtar 


Tasft CondlllorulK^> 






Max. 


Unit 


fee 


QuiMcant Powar Supply CuitmI 


Vcc .Max. 

Vm -GNOorVoc 




0.2 


1.5 


mA 


Alec 


Quiescam Pow«r Supply Current 
TTL Inputs HIGH 


Vcc-Max. 
VW • 3.4V*'*' 




— 


0.5 


ZO 


mA 


Icco 


Dynamic Pow#r Supply CufT«nt<*> 


Vcc-Max. 
Outputs Opan 
SEa-CEb-GND 
Par Output Toggling 
S0%OutyCyda 


VM«V0C 
VM-GNO 


— 


0.15 


0.25 


mA/ 
MHz 


IC 


Total Powar Supply CwTant<*' 


Vcc-Max. 
OutDuts Ooan 
fi- 10MHz 
SO%OutyCyd« 
5Ea-SEb-GN0 
Fiv* Outputs Toggfing 


VM.VOC 
VM-QNO 




7.7 


14.0 


mA 


VM •3.4 V 
VM .GNO 


— 


8.0 


15.0 


Vcc-Max. 
Outputs Op»n 
f 1.2.5MHz 
50% Duty Cyds 

Eleven Outputs 
Toggling 


Vm. Vcc 
Vm-GNO 




4.3 


8.4(5) 


Vm -3.4V 
VM -GNO 




4.8 


10.4«« 



1. 

2. 
3. 
4. 
5. 
6. 



f^Ln^oM shoMwt as Max. or Min.. usa sppfoprists vsJus opacified undsr BMrical Charactmties for tfM applicabto dmca typa. 

Typical vakios ara at Voc - 5.0V, ^25*C ambiant 

Par TTL diWan input (Vw . 3.4 V); al oihar inputs al Vcc or GNO. 

This paramatar is not diractfy taatabia. but ia darivad for usa in Total Powar Supply calcUatoona. 
Valuaa for thasa oondtions ara axamplaa oHha Ice fonrnia- Theaa fimiti ara guarantaad bu not taatad 

IC • lOUSSCCMT ♦ Ib«>UTS ♦ lOTNAtfC 

Ic . Ice ♦ Alec OhNt ^ Icco (fCP/2 ♦ fiNo) 
Ice • Quiascant Currant 

Alec • Powar Supply Currant for a TTT. High Input (Vw - 3.4V) 
Oh • Duty Cyda for TTL Inputs High 
NT. Numbarol TTL Inputs at Om 

Icco - Oynaitiic Currant Caused by an Input Transifton Par (HLH or LHL) 
top . Clock Fraquancy for Registar Devtcaa (Zaro for Non-Registar Oavicaa) 
I . Input Fraquanqr 
No • Number of (Xtputs at ft 

Ail currantt ara in mifiiamps and all frequandat ara in megahartz. 
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;r CMOS BUFFER/OjOCK DRIVER 



yaJTARY MHO OOMMERCUL TBaPERATURP 
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'sWrrCHING CHARACTERISTICS OVER OPERATING RANGE 







Condltkan H) 


a)T48FC 


rBOS/806 


Krr48FCTBQ5A«6A ' 




Ca 




M 


DL 


On 


ml 


M 


n. 


tfM. 


PropaQalbn Oolay 
MAtoOAn^MBtoOBn 


CL.SOpF 
RL-500a 










13 


53 




Mb. 


Uhtt 
ns 


tP2L 
tPZH 


Output Enabto Tira 

Q^AtoOArv 

D ID wD n 




ao 






13 


ao 






rs 


taz 

mmm mm 


Output Disable TvM 
Q^BtoOBn 


13 


7.0 






13 


7.0 






ns 


t9((0)(3) 


Skow boNvMn Nm> outputs of 
same pacfcaqe (same transiHon) 




Mr 














ns 


T9c(a\ (3) 


QlfAuf f^rfwiwan #vwwilA trsmwfinnA 
OfWW wwiwown uaiTvuoio 

of same oirtDUt 




1.0 








1,0 






ns 


T9C(l)(3) 


Skew between two outputs of 
differeni package at same power 
sippfy voftage and temperature 
(same transitbn) 




13 








13 






ns 



1. Sm m circuit and wevefomts. 

2. Mrumun irruti ve guaranteed but not tested on Propagation Delays. 

3. Skew guaranteed aooss temperatura range but measured ai manmum temperatLve only. Skew parameters apply to propagation delays o^. 
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